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WHAT IS CLAIMED IS: 



1., A peptide nucleic acid' conjugate comprising: 
a peptide nucleicy acid; 

said peptide nucleVc acid having a backbone; 

said backbone havinV an amino end, a carboxyl end, and 
a plurality of amino groups ; 

said amino groups each having a tethered nucleobase; 
and a conjugate bound to saVd peptide nucleic acid either 
directly or through a linking moiety. 



2 . A peptide nucleic a 
wherein said conjugate is boi/nd\ through 
to at least one of said back 
nucleobase . 



Done\ sa 



conjugate of claim \^ 

aid linking moiety 
tether, or said 



3 . A peptide nucleic acid conjugate of claim^ 
15 wherein said conjugate is bound to sWid backbone. 

4. A peptide nucleic acid conjugate of claim 3^ 
wherein said conjugate is bound to at l\ast one of said 
amino end or said carboxyl end of said backbone , 



5. A peptide nucleic acid conjugate qf claim 1/ 
2 0 wherein said conjugate is bound to said nucleobase or said 
tether. 



# 




WO 96/11205 



PCT/US95/12931 



174 



m 



10 



6. A peptide Viucleic acid conjugate of claim 
wherein said conjugate is a reporter enzyme, a reporter 
molecule, a steroid, A carbohydrate, a terpene,. a peptide, a 



ic molecule, a non aromatic 
spholipid, an intercalator , a cell 
ro^slinking agent, a water 
e vitamin, an RNA/DNA 



a C3 



protein, an aromatic li^pop^ 
lipophilic molecule, a 
receptor binding molec 
soluble vitamin, a liplld s 

cleaving complex, a metaT^ch^ator , a porphyrin, an 
alkylator, or a polymeric compound selected from polymeric 
amines, polymeric glycols and poWethers. 



J A peptide nucleic acid conjugate of the formula: 



ym 



G 



m 




m 



D 



m 



D' 



m 



wherein: 

m is an ■ i - nodogc - r from 1 to about 50; 
L and L m independently are R 12 (R 13 ) a ; wherein: 
15 r 12 is hydrogen, hydroxy, (C^CJ alkanoyl , a 
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naturally occurring/ nucleobase, a non- naturally 
occurring nucleobase, an aromatic moiety, a DNA 
intercalator , a nucleobase -binding group, a 
heterocyclic moiety, a reporter ligand, or a 
conjugate; 

provided that at least one of R 12 is a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, a DNA intercalator, or a nucleobase - 
binding group; 
R 13 is a conjugate; and 
a is 0 or 1; 
C and C m independently are (CR 6 R 7 ) y ; wherein: 

R 6 and R 7 independently are hydrogen, a side chain 
of a naturally occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl, heteroaryl , hydroxy, (C^-Ce) 
alkoxy, ((VCg) alkylthio, a conjugate, NR 3 R 4 , SR 5 
or R 6 and R 7 taken together complete an alicyclic 
or heterocyclic system; 



wherein R 5 is hydrogen, a conjugate, (C x - 
C 6 ) alkyl , hydroxy- , alkoxy- , or alkylthio- 
substituted (C x -C 6 ) alkyl ; and 
R 3 and R 4 independently are hydrogen, a 
conjugate, (C x -C 4 ) alkyl , hydroxy- or alkoxy - 
or alkylthio-substituted (C^-CJ alkyl, 
hydroxy, alkoxy, alkylthio or amino; 



D and D m independently are (CR 6 R 7 ) 
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each of y and z is zero ,or an integer from 1 to 10, 
wherein the sum y + z is greater than 2 but not more than 
10; 

G m is independently -NR 3 CO- , -NR 3 CS- , -NR 3 SO-, or 
-NR 3 S0 2 - in either orientation; 

each pair of A-A™ and B-B m are selected such that: 

(a) A or A Tn is a group of formula (Ila) , (lib) or 
(lie) and B or B m is N or R 3 JST; or 

(b) A or A TO is a group of formula (I Id) and B or B m is 

CH ; 



Ila 



lib 
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wherein: 

X is O, S, Se, NR 3 , CH 2 or C(CH 3 ) 2 ; 
Y is a single bond, O, S or NR 4 ; 

each of p and q is zero or an integer from 1 to 

each of r and s is zero or an integer from 1 to 5„ — ^he 
m am r-r a being not more than 10/ 

R x and R 2 independently are hydrogen, (C^-C^) alkyl , 
hydroxy- substituted (C^-CJ alkyl , alkoxy- substituted (C^- 
10 C 4 ) alkyl, alkylthio-substituted (C x -C^) alkyl , hydroxy, 
alkoxy, alkylthio, amino, halogen or a conjugate; 
I is -NR 8 R 9 or -NR 10 C (O) R 11 ; wherein: 

R 8 , R 9 , R 10 and R 11 independently are hydrogen, 
alkyl, an amino protecting group, a reporter 
15 ligand, an intercalator , a chelator, a peptide, a 

protein, a carbohydrate, a lipid, a steroid, a 
nucleoside, a nucleotide, a nucleotide 
diphosphate, a nucleotide triphosphate, an 
oligonucleotide, an oligonucleoside , a soluble 
2 0 polymer, a non- soluble polymer or a conjugate; 

Q is -C0 2 H, -C0 2 R 8 , -C0 2 R 9 , -CONR 8 R 9 , -S0 3 H, -SO^R^R 11 or 
an activated derivative of -C0 2 H or -S0 3 H; and 

wherein at least one of R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 6 , 
R 9 , R 10 , R 11 , R 12 and R 13 is a conjugate wherein said conjugate 
25 is a reporter enzyme, a reporter molecule, a steroid, a 
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carbohydrate, a terpene, a peptide, a protein, an aromatic 
lipophilic molecule, a non aromatic lipophilic molecule, a 
phospholipid, an intercalator , a cell receptor binding 
molecule, a crosslinking agent, a water soluble vitamin, a 
5 lipid soluble vitamin, an RNA/DNA cleaving complex, a metal 
chelator, a porphyrin an alkylator, or a polymeric compound 
selected from polymeric amines, a polymeric glycols and 
polyethers ; and 

wherein said conjugate optionally includes a linking 
10 moiety. 

1 / 

/ x8*. A peptide nucleic acid conjugate of claim 
wherein said conjugate includes a linking moiety. 

» i 

A peptide nucleic acid conjugate of claim y 
wherein at least one group R 12 is a conjugate. 



15 



^KJ\ A peptide nucleic acid conjugate of claim 



wherein at least one group R LJ is a conjugate. 

5~ ,1/ 

Jki . A peptide nucleic acid conjugate of claim 1/ 
wherein at least one of R 1 , R 2 or R 3 is a conjugate. 

^2. A peptide nucleic acid conjugate of claim l^E 

20 wherein at least one of said A-A^ groups include at least 
one of R 1 , R 2 , and R 3 . 
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J^f. A peptide nucleic acid conjugate of claim 
wherein at least one of said B-B m groups or said G-G m groups 
include at least one group R 3 . 

A peptide nucleic acid conjugate of claim, 
5 wherein at least one of R 8 , R 9 , R 10 and R 11 is a conjugate 



A peptide nucleic acid conjugate of claim ^f^/ 
wherein at least one of said groups Q or I include at least 



one of groups R 8 # R 9 , R and R . 

{© I 

A peptide nucleic acid conjugate of claim jy 

0 wherein at least one of R 3 R 4 , R 5 , R 6 and R 7 is a conjugate. 

if lo 

Iff. A peptide nucleic acid conjugate of claim 3-4 
wherein at least one of said groups D-D m , or C-C m include at 
least one of R 3 , R 4 , R 5 , R 6 and R 7 . 

>6\ A peptide nucleic acid conjugate of claim^ 
5 wherein m is from 1 to about_ 200. 

13 ' 

. A peptide nucleic acid conjugate of claim 1/ 
wherein m is from 1 to about 50. 
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^2t) . A peptide nucleic acid conjugate of claim \ , 



wherein m is from 1 to about 20 



2^< / A/compound leaving one of the following formulas 



wherein : 
L is 



10 



15 




(R 13 ) a ; wherein: 
! is hydrogen, hy 
naturally occurrin 
occurring nucleob 
intercalator , a nuc 
heterocyclic moiety, a report 
conjugate and at least one of 



anoyl , a 
non- naturally 
atic moiety, a DNA 
ding group, a 
ligand, or a 
is a naturally 



occurring nucleobase, a non -naturally occurring 
nucleobase, a DNA intercalator, or\a nucleobase - 
binding group; 
R 13 is a conjugate; and 
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A and B aire selected such that : 

(a) A is \ group of formula (Ila) , (lib) or (lie) and 
B is N or R 3 N + ; 

(b) A is a ^roup of formula (lid) and B is CH; 




where : 

X is O, S, Se, NR\ CH 2 or C(CH 3 ) 2 ;' 
Y is a single bond, O, S or NR 4 ; 

p and q independently are zero or aA integer from 1 to 
5 y ^--fe^*e-'<sa3Bfc: p^q - bo - i - ng not moro than 1 0 , ■ 

r and s independently are zero or an integer from 1 to 

— srtrm no boi i iy nut more than 1 - 6, 
R 1 and R 2 independently are hydrogen, (C^-V^ ) alkyl , 
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hydroxy -substituted! (CVCJ alkyl , alkoxy-substituted (C^- 
C 4 ) alkyl, alkylthio-lsubstituted (CVCJ alkyl , hydroxy, 
alkoxy, alkyl thio, s\mino, halogen or a conjugate; 
C is (CR 6 R 7 ) y ; 

whferein : 



D is 



(CR 6 R 7 ) Z ; 

R 6 and R 7 independently are hydrogen, a side chain 
of a naturaluy occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl,\aralkyl, heteroaryl, hydroxy, (C^-Ce) 
alkoxy, (C^-C^) alkyl thio, a conjugate, NR 3 R 4 and 

taken together complete an 
alicyclic or Heterocyclic system; 
R 3 and R 4 independently are hydrogen, a conjugate, 
(C x -C 4 ) alkyl , hydroxy- or alkoxy- or alkylthio- 
substituted (C^V^) alkyl , hydroxy, alkoxy, 
alkylthio or amii 



i s hydrogen , a \con j 



, alkoxy- , or alk} 
each of y and z is zero 

sum y + z being greater than^ 
E independently is 

activated or protected del 
F independently is 



te, (Ci-Cg) alkyl , hydroxy - 
- substituted (C^-Cg) alkyl ; 
an integer from 1 to 10, the 
but not more than 10; 
k S0H, SOOH, S0 2 OH or an 
thereof ; 

~~ Pg i s an amino 



is 
a 
a 



35 



protecting group; and 

at least one of R 1 , k 2 , j£^r\ R 5 , R 6 , R 7 , R 12 , and R x 
a conjugate wherein said conjugate\ is a reporter enzyme, 
reporter molecule, a steroid, a carbohydrate, a terpene, 
peptide, a protein, an aromatic lipophilic molecule, a non 
aromatic lipophilic molecule, a phospholipid, an 
intercalator , a cell receptor binding molecule , a 
crosslinking agent, a water soluble vitamin, a lipid soluble 
vitamin, an RNA/DNA cleaving complex, A metal chelator, a 
porphyrin an alkylator, or a polymeric cbmpound selected 
from polymeric amines, polymeric glycols Vnd polyethers; 
and wherein said conjugate optionally inlc\udes a linking 
moiety . 
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A peptide nucleic acid conjugate of claim^S^/^ 
wherein said conjugate includes a linking moiety. g 

A peptide nucleic acid conjugate of claim 
wherein R 12 is a conjugate. 




'5 24 . A peptide nucl, 

wherein R 13 is a conjuga 




A peptide nucleic acid conjugate of claim 2^/ 
wherein at least one group R 3 is a conjugate. 

<2rG . A peptide nucleic acid conjugate of claim ^pL 



10 wherein at least one of said groups A or said groups B 
~ s , include a conjugate. j 




pn . A peptide nucleic acid conjugate of claim 
wherein at least one of group R 1 or group R 2 is a conjugate. 

■2-ff. A peptide nucleic acid conjugate of claim 2& 
15 wherein at least one of R 3 , R 4 , R 5 , R 6 , and R 7 is a conjugate 

. A peptide nucleic acid conjugate of claim 
wherein at least one of said groups C or said groups D 
include a conjugate. 
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A peptide nucleic acid conjugate comprising a 
plurality of PNA monomers wherein at least one of said PNA 
monomers has the formula: 




HoN 




OH 



or formula: 



(CH 2 )i 




O NR 3 




O 



*OH 
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wherein: 

L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (C^-C^) alkanoyl , a 
naturally occurring nucleobase, a non-naturally 
5 occurring nucleobase, an aromatic moiety, a DNA 

r intercalator, a nucleobase -binding group, a 

heterocyclic moiety, a reporter ligand, or a 
conjugate and at least one of R 12 is a naturally 
occurring nucleobase, a non-naturally occurring 
10 nucleobase, a DNA intercalator, or a nucleobase- 

r*t binding group; 

Cffl R 13 is a conjugate; and 

B'l 

fV a is 0 or 1; 

y K is (CR 6 R 7 ) Z ; 

^jj 15 J is (CR 6 R 7 ) y ; wherein: 

Sj R 6 and R 7 are independently hydrogen, a side chain 

of a naturally occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl, heteroaryl, hydroxy, (C^-Cg) 
alkoxy, (Cj-^) alkyl thio, a conjugate, NR 3 R 4 and 
2 0 SR 5 or R 6 and R 7 taken together complete an 

alicyclic or heterocyclic system; 

R 3 and R 4 independently are hydrogen, a conjugate, 
{C 1 -C 4 ) alkyl , hydroxy- or alkoxy- or alkylthio- 
substituted (C^-Cj alkyl , hydroxy, alkoxy, 
2 5 alkylthio or amino; 

R 5 is hydrogen, a conjugate, (C^-Cg) alkyl , hydroxy- 
, alkoxy-, or alkylthio- substituted (C^C^ alkyl ; 
each of y and z is zero or an integer from 1 to 10, the 
sum y + z being greater than 2 but not more than 10; 
30 1 is an integer from 1 to 5 ; and 

at least one of R 1 , R 2 , R 3 , R 4 , R\ R 6 , R 7 , R 12 * and R 13 is 
a conjugate wherein said conjugate is a reporter enzyme, a 
reporter molecule, a steroid, a carbohydrate, a terpene, a 
peptide, a protein, an aromatic lipophilic molecule, a non 
35 aromatic lipophilic molecule, a phospholipid, an 
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intercalator , a cell receptor binding molecule, a 
crosslinking agent, a water soluble vitamin, a lipid soluble 
vitamin, an RNA/DNA cleaving complex, a metal chelator, a 
porphyrin an alkylator, or a polymeric compound selected 
5 from polymeric amines, polymeric glycols and polyethers; 
and wherein said conjugate optionally includes a linking 
moiety. 

^FL: A peptide nucleic acid conjugate of claim ^Cr 
wherein said conjugate includes a linking moiety. 

-6 2? 

10 A peptide nucleic acid conjugate of claim 2&>^ 

wherein R 12 is a conjugate. 

,3-3. A peptide nucleic acid conjugate of claim 3JB 
wherein R 13 is a conjugate. 

^3>T. A peptide nucleic acid conjugate of claim 2r0 
15 wherein at least one of R 3 , R 4 , R 5 , R 6 , and R* 7 is a conjugate. 

2*5 . A peptide nucleic acid conjugate of claim 30-^ 
wherein at least one of said group K or said group J 
includes a conjugate . 

2rG . A peptide nucleic acid conjugate of claim 
20 wherein said group R 3 is a conjugate. 
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